Clinical effects of stannous fluoride dentifrice in reducing plaque microbial virulence III: Lipopolysaccharide and TLR2 reporter cell gene activation.
This study expanded the analysis of subgingival dental plaques from previous research to include the evaluation of cohort, site and treatment effects on chemically measured endotoxin and activation of Toll-like receptor (TLR) based gene expression in two additional reporter cell lines: a TLR2 specific cell line and a THP-1 (multi TLR reporter) cell line. Participants from high and low bleeding cohorts were sampled at baseline for both supra and subgingival dental plaque at both healthy as well as clinically diseased sites and then provided with intervention hygiene products including a stabilized SnF₂ dentifrice and a new soft bristle manual toothbrush. Following 2 and 4 weeks of assigned dentifrice use, participants returned for a re-evaluation of gingival inflammation and bleeding and repeat samplings of dental plaque. Subgingival sampled plaques were chemically analyzed for endotoxin concentration using a Thermo Scientific Pierce LAL chromogenic endotoxin quantitation kit. Samples were also used for inoculation of two reporter cell assays (an HEK293 TLR2 reporter cell line and a THP-1 monocyte cell line). Reporter cell activation was analyzed via luminescence changes of secreted embryonic alkaline phosphatase. The endotoxin content of subgingival plaque could be measured directly with dye assays and plaque isolates activated gene expression in both TLR reporter cell lines. Higher disease cohorts and sites with gingival inflammation generally showed more endotoxins and higher levels of plaque virulence as compared to low disease cohorts or plaque sampled from clinically healthy sites. SnF₂ dentifrice treatment was associated with broad scale reductions in endotoxin content and virulence potentiation properties of dental plaque samples collected subgingivally from patients. These results collectively support the use of dye or various reporter cell lines in the characterization of plaque virulence in diseased populations and as a potential route for analysis in clinical evaluations of treatment interventions. Subgingival plaque 'detoxification' including effects on microbial pathogenicity as well as metabolic activity may be considered important mechanisms contributing to clinical benefits of SnF₂ dentifrice.